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Smoking: effects on multiple sclerosis
susceptibility and disease progression

Dean M. Wingerchuk

Abstract: Multiple sclerosis (MS] is associated with both genetic and environmental factors that
influence disease susceptibility. Exposure to cigarette smoke is emerging as a viable envi-
ronmental risk factor for MS that contributes to both increased disease susceptibility and more
rapid disease advancement. The relative risk for MS development is approximately 1.5 for
smokers compared with nonsmokers. Furthermore, there may be important interactions
between smoking, an individual’s genetic background, and other environmental risk exposures.
This review summarizes the current evidence supporting the association of smoking with MS
risk and disease course, with additional comments on causation.
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Introduction

Multiple sclerosis (MS) is a central nervous
system inflammatory demyelinating disease with
complex etiological mechanisms [Compston
and Coles, 2008]. Putatively autoimmune in
origin, MS has both genetic and environmental
underpinnings. For example, an international
consortium recently used a very large dataset
to identify 29 disease susceptibility genes,
almost all of which have a direct or indirect
influence on the immune system [International
Multiple Sclerosis Genetics Consortium and
Wellcome Trust Case Control Consortium 2,
2011]. Leading environmental risk factor candi-
dates include infections (especially early-life
Epstein—Barr virus infection) and wultraviolet
light exposure and/or vitamin D status, though
many others have been explored [van der Mei
et al. 2011]. Most of these factors likely influ-
ence MS risk via complex gene—environment
interactions acting at an individual level.

Cigarette smoking is a relatively modern habit
that spread worldwide throughout the 20th cen-
tury, though it began much earlier in some
regions. Global consumption of cigarettes rose
more than 3-fold between 1950 and 2000
[World Health Organization Tobacco Free
Initiative, 2002a], a period during which MS
incidence, particularly in females, has been
observed to increase in most [Maghzi er al
2010; Celius and Smestad, 2009; Orton et al

2006b], but not all [Simpson et al. 2011],
places where it has been reliably studied.
Cigarette smoking prevalence varies geographically
and between men and women; rates for men
are generally higher except in some nations
where MS is highly prevalent, including Norway,
Sweden, and New Zealand, where male and
female cigarette consumption rates are roughly
equal [World Health Organization Tobacco Free
Initiative, 2002b]. To some degree, dose and dura-
tion of exposure can be quantified for an individ-
ual. Moreover, the toxic components of tobacco
smoke and its adverse health effects have been sub-
jects of intense study for decades. Therefore, not
only is smoking of interest as an environmental
influence on MS, but also its status as a risk
factor is supported by much more epidemiological
data than are available for most other investigated
risk factors. Knowledge about the biological effects
of smoking could also provide insight into disease
mechanism pathways in MS.

In this review we summarize the current evidence
that supports an association between smoking
and the risk of developing MS. It will also explore
the links between smoking and MS disease
course, such as the influence of smoking on mea-
sures of disease activity [i.e. clinical relapses and
magnetic resonance imaging (MRI) changes], the
risk of converting from a relapsing disease course
to one of inexorable progression, and the rate of
disability advancement. Finally, the status of
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smoking toward fulfilling detailed criteria for cau-
sation of MS will be analyzed.

Association of smoking with MS susceptibility
Some of the case—control studies and surveys
reported in the 1960s first detected associations
between smoking and MS risk or MS disease
activity. A population-based case—control study
from Israel revealed that a greater proportion of
MS patients had smoked before clinical MS onset
(44%) compared with the control group (36%:;
p=0.02), although the amount smoked did not
differ between patients and controls and rela-
tively low numbers of subjects smoked more
than 21 cigarettes daily [Antonovsky et al
1965]. However, other studies, including a 1966
British survey that utilized national smoking
survey data for the control sample, found no over-
all association in smoking between MS patients
and controls sample [Simpson ez al. 1966].

In the 1990s, a pair of prospective cohort studies
suggested possible associations between smoking
and MS risk, although the studies were designed
for other purposes. The Oxford Family Planning
Association (Oxford-FPA) study of contracep-
tion, in which 17,000 married women aged 25—
39 years were recruited at 17 family planning
clinics between 1968 and 1974, investigated the
relationships of parity, oral contraceptive use,
and other epidemiological and lifestyle factors
with MS risk [Villard-Mackintosh and Vessey,
1993]. Cigarette smoking status was one of the
variables found to be significantly associated with
MS. Thorogood and colleagues reported results
from another prospective British study, the Royal
College of General Practitioners’ Oral
Contraception Study, which initially recruited
over 46,000 women during the late 1960s
[Thorogood and Hannaford, 1998]. As with the
Oxford-FPA study, the evaluation of smoking-
related outcomes was not the primary goal of
the study. However, cigarette smoking was
assessed as a covariate potentially affecting the
influence of oral contraceptive use; smoking
status was recorded as none, 1-14 cigarettes
daily or >15 cigarettes daily at the time of recruit-
ment. Analysis of 1996 outcome data, with 51%
of the total potential woman-years of follow up
available from the original cohort (based on the
number of women enrolled and total follow-up
duration), showed that there was no significant
influence of smoking on MS risk, but there
were hints of a dose-response effect. Compared
with women who did not smoke at recruitment,

relative risks associated with future MS develop-
ment were 1.2 [95% confidence interval (CI)
0.9-2.2] for smokers of 1-14 cigarettes/day and
1.4 (95% CI 0.8-1.8) for smokers of >15 ciga-
rettes/day. Notably, this study evaluated incident
MS cases on the basis of the date of diagnosis
(always after recruitment) and data were not
obtained for smoking history following
recruitment.

The past decade has seen a marked increase in
the number of published investigations assessing
the link between smoking and MS susceptibility
and almost all have detected a significant detri-
mental effect. For example, a 2001 Canadian
case—control study detected a marginal overall
increase in MS risk in ever smokers compared
with never smokers [odds ratio (OR) 1.6, 95%
CI 1.0-2.4], but it clearly demonstrated a dose—
response effect, with the following odds ratios:
0.7 (95% CI 0.3-1.5) for 0-10 cigarettes/day,
1.4 (95% CI 0.8-2.4) for 10-20 cigarettes/day,
1.9 (95% CI 1.2-3.2) for 20—40 cigarettes/day,
and 5.5 (95% CI 1.7-17.8) for >40 cigarettes/
day [Ghadirian ez al. 2001]. Data collected on
smoking and other lifestyle-related variables
referred to the year prior to the patient’s MS
diagnosis, making it susceptible to recall bias as
well as raising questions about temporality, spe-
cifically whether the smoking exposure estimate
accurately reflected true smoking status prior to
the first clinical symptoms of MS.

Some of the methodological issues noted above
were addressed by an evaluation of two cohort
studies of US women, the Nurses’ Health Study
(121,700 women aged 30-55 years at baseline in
1976) and the Nurses’ Health Study II (116,671
women aged 25-42 years at baseline in 1989)
[Hernan et al. 2001]. Smoking history was
assessed at baseline and updated with biennial
questionnaires; 315 definite or probable cases of
MS were documented by mid-1994 (first cohort)
and mid-1995 (second cohort). Compared with
that for women who never smoked, the relative
incidence rate was 1.6 (95% CI 1.2-2.1) among
current smokers and 1.2 (95% CI 0.9-1.6)
among past smokers after adjustment for poten-
tial confounders such as age, geographic latitude,
and ancestry. The relative rate increased signifi-
cantly with cumulative exposure to smoking (p
for trend < 0.05), from 1.1 (95% CI 0.8-1.6)
for 1-9 pack-years to 1.5 (95% CI 1.2-2.1) for
10-24 pack-years, and 1.7 (95% CI 1.2-2.4) for
>25 pack-years. This prospective cohort
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Figure 1. Forest plot of 10 studies included in conservative model meta-analysis of smoking and multiple

sclerosis risk [Handel et al. 2011].

therefore confirmed an association, with the
power of a very large dataset, prospective
cohort design, reassessment of exposure at differ-
ent time points, addressing the temporal relation-
ship of exposure to diagnosis (but not necessarily
clinical disease onset), and a dose-response
effect.

In 2009, a large, multinational European case—
control study consistently noted that cigarette
smoking was associated with MS risk, with the
following odds ratios: Sweden, 1.5 (95% CI
1.3-1.8); Norway, 1.8 (95% CI 1.1-2.9); UK,
1.3 (95% CI 1.0-1.9) [Hedstrom ez al. 2009].
This study also found that chronic use (>15
years) of moist snuff was associated with lower
MS risk (OR 0.3, 95% CI 0.1-0.8), suggesting
that factors inherent in smoked tobacco, but not
nicotine, could be implicated in MS risk. These
findings were largely replicated by a cohort study
of Swedish construction workers that assessed
the relationships of smoking and moist tobacco
use with MS and other inflammatory diseases,
such as rheumatoid arthritis, Crohn’s disease,
ulcerative colitis, and sarcoidosis [Carlens ez al
2010]. Ever smoking was associated with an
increased risk for all diseases studied except sar-
coidosis (lower risk) and the relative risk associ-
ated with MS was 1.9 (95% CI 1.4-2.6). In
contrast, ever use of moist snuff, adjusted for
smoking, was not associated with any of the dis-
eases (relative risk for MS 1.0, 95% CI 0.8-1.4).
The authors concluded that inhaled non-nicoti-
nic components of cigarette smoke are more
important than nicotine itself in the etiology of
these diseases.

Several other smaller case—control or cohort
studies have been published in the past decade;
overall, most [Rodriguez Regal er al. 2009;
Pekmezovic et al. 2006; Hernan et al. 2005;
Riise ez al. 2003] but not all [Simon ez al. 2010;
Silva et al. 2009; Russo et al. 2008] studies
showed that smoking is associated with increased
MS susceptibility. Handel and colleagues
updated a meta-analysis of published data con-
cerning smoking and MS risk [Handel er al
2009]. Fourteen studies containing data on
3,052 MS patients and 457,619 controls were
examined using both a conservative analysis (lim-
ited to 10 studies in which smoking behavior was
described prior to MS onset) and a nonconserva-
tive analysis (all 14 studies, regardless of whether
smoking behavior was current or occurred prior
to MS onset). Smoking was associated with
increased MS susceptibility in both model analy-
ses (Figure 1; conservative, risk ratio 1.48, 95%
CI 1.35-1.63, p<10715; nonconservative: risk
ratio 1.52, 95% CI 1.39-1.66, p<10'7).
There were no significant influences on the
results when adjusted for median geographic lat-
itude or sex ratio. Of the 14 studies, 11 used a
case—control design (meta-analysis relative risk
1.49, 95% CI 1.35-1.66), whereas three were
cohort studies (meta-analysis relative risk 1.58,
95% CI 1.25-2.00) with similar relative risk esti-
mates (p=0.65).

Some studies included in the meta-analysis sug-
gested a dose-response effect of smoking on MS
risk (Figure 2); however, methods of ascertain-
ment were not consistent (e.g. some studies eval-
uated pack-years and others cigarettes per day).
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Figure 2. Forest plot of four studies included in a meta-analysis of smoking and the risk of secondary progres-

sive multiple sclerosis [Handel et al. 2011].

In a study using previously banked blood sam-
ples, Sundstrom and colleagues demonstrated
that cotinine levels, which are a measure of smok-
ing exposure, were increased in MS patients
compared with controls [Sundstrom ez al
2008]. Objective markers of smoking exposure,
especially in a longitudinal prospective dataset,
would enhance the understanding of the timing
and dose-response relationship between smoking
and MS susceptibility.

The timing of smoking risk pertinent to MS is
not fully understood. Maternal smoking during
pregnancy was found not to increase risk in
exposed children in one study [Montgomery
et al. 2008], but in another parental smoking
was noted as a risk for subsequent development
of MS in offspring [Mikaeloff er al. 2007]. A
recent population-based case—control study dem-
onstrated that MS risk was increased among
never smokers who had been exposed to passive
smoking (OR 1.3, 95% CI 1.1-1.6) compared
with never smokers who had never been exposed
[Hedstrom er al. 2011]. Moreover, MS risk
increased with increasing duration of exposure.
Because epidemiological data, especially migra-
tion studies, suggest that some environmental
influences on MS risk probably occur early in
life (prior to age 15 years), future research must
address the timing of both passive and active cig-
arette smoke exposure in addition to dose—
response effects and interactions with other puta-
tive risk factors.

Interactions between smoking, other environ-
mental factors, and genetics

The risk of MS results from both genetic and
environmental factors. It seems likely that indi-
vidual environmental factors not only indepen-
dently influence MS risk but also interact with
both other environmental influences and an

individual’s genetic background, perhaps through
several different direct or epigenetic mechanisms
[Handel ez al. 2009; van der Mei et al. 2011].
Leading examples of environmental risk factors
include infection (especially with Epstein—Barr
virus) and vitamin D status (or exposure to ultra-
violet radiation) [Wingerchuk, 2011]. Effects of
relative vitamin D deficiency are likely to have an
impact early in life, Epstein—Barr virus infection
probably influences risk during adolescence or
early adulthood, primary smoking exposure can
occur from late childhood through adulthood,
and passive exposure to cigarette smoke can
occur in utero and any time thereafter [Handel
et al. 2010a]. Genetic susceptibility is increased
by human leukocyte antigen (HLA) DR15*1501.
The influence of each risk factor may be relatively
small, requiring detection with larger and more
powerful clinical, epidemiological, and genetic
datasets (as well as genetic science and technol-
ogy) than existed until very recently. Whereas
most case—control studies discussed in the previ-
ous section adjusted analyses for potential con-
founders such as age and geographic latitude,
newer studies are focusing intensely on determin-
ing the existence, magnitude, and mechanisms of
interactions relevant to these leading factors.

There are several recent examples of such multi-
factorial and hypothesis-directed mechanistic
investigations. Recent studies evaluating the pos-
sible role of vitamin D in regulating HLLA-DRB1
expression showed that smoking enhanced the
association between high anti-Epstein—Barr
virus nuclear antigen (EBNA) titer and increased
MS risk but did not affect the association
between HLA-DRI15 and MS risk
[Handunnetthi ez al. 2010; Simon ez al. 2010].
In a population-based Swedish case—control
study, there was a significant interaction
between two genetic risk factors (presence of
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HLA-DRB1*15 and absence of HILA-A*02)
among smokers but not among nonsmokers
[Hedstrom ez al. 2011]. Compared with nonsmo-
kers with neither of the studied genetic risk fac-
tors, the odds ratio for MS was 13.5 (95% CI
8.1-2.6) for smokers with both genetic risk fac-
tors. The odds ratio for smokers without genetic
risk was 1.4 (95% CI 0.9-2.1) and the odds ratio
for nonsmokers with both genetic risk factors was
4.9 (95% CI 3.6-6.6). Among those with both
genetic risk factors, smoking increased MS risk
by a factor of 2.8 in those with both genetic risk
factors compared with a factor of 1.4 among
those without either genetic risk factor. Despite
these results, others have found that smoking
may not influence genetically loaded risk within
families [Jafari ez al. 2009]. Efforts to use data
from genome-wide association studies to inte-
grate weighted genetic risk scores for MS suscep-
tibility with environmental factors have emerged
[De Jager et al. 2009]. There may be interactions
between environmental risk factors as well; for
example, current smoking and cumulative
tobacco consumption were associated with
higher levels of Epstein—Barr virus antibodies
[Nielsen er al. 2007].

Summary

In aggregate, current epidemiological data sug-
gest that cigarette smoking, but not other forms
of moist tobacco use, is associated with increased
MS susceptibility. A dose-response effect, with
higher consumption of cigarettes resulting in
greater risk, may also exist. There are likely
important interactions between smoking and
other environmental and genetic risk factors for
MS development.

Association of smoking with MS disease course
Observational studies suggest that cigarette
smoking may exert an influence on the course
of established MS. Outcomes that have been
linked to smoking effects include measures of dis-
ease activity (clinical relapses and development of
new lesions visible on MRI), more rapid conver-
sion from a first ever demyelinating clinical event
[also known as a clinically isolated syndrome
(CIS), typically optic neuritis or partial myelitis]
to confirmed MS, the rate of conversion from
relapsing—remitting to secondary progressive
MS, and the rate of neurological deterioration
once progressive MS has been established.
Evaluation of the magnitude of the effect of
smoking on the course of established MS may
shed light on underlying disease mechanisms

and is important because more than half of MS
patients smoke at some time [Marrie ez al. 2009].

An association between cigarette smoking and
acute MS exacerbations was observed in the
1960s [Courville ez al. 1964]. Smoking was also
linked to transient deterioration in motor perfor-
mance of ~10 minutes duration in 21 MS
patients compared with 11 healthy controls in
whom steady improvement was observed [Emre
and de Decker, 1992]. These data have not been
effectively duplicated.

Di Pauli and colleagues studied 129 CIS patients
with brain MRI white matter lesions and the
presence of cerebrospinal fluid oligoclonal
bands, both indicating high risk for future devel-
opment of confirmed MS [Di Pauli er al. 2008].
After follow up of 36 months, 75% of smokers
but only 51% of nonsmokers developed clinically
definite MS. Smokers had a significantly shorter
interval to their first relapse. The hazard ratio for
progression to clinically definite MS was 1.8
(95% CI, 1.2-2.8) for smokers compared with
nonsmokers (p =0.008). The authors concluded
that smoking speeds conversion from CIS to con-
firmed MS.

Studies that evaluated the association of smoking
and MS progression or disability have also typi-
cally, though not always, detected a significant
relationship. For example, a cross-sectional
Dutch survey showed no effect of smoking on
disease progression or disability [Koch er al
2007]. However, Hernan and colleagues found
that smoking increased the risk of conversion
from relapsing—remitting to secondary progres-
sive disease (hazard ratio 3.6, 95% CI 1.3-9.9,
for ever smokers compared with never smokers)
[Hernan er al. 2005]. A Swedish study of self-
report data from 122 newly diagnosed MS
patients found that, after a median of 6 years,
ever smokers were more likely to have progressive
disease compared with never smokers (p < 0.01)
[Sundstrom and Nystrom, 2008]. Moreover, the
effects on the rate of conversion to progressive
MS and earlier age of progression onset were
greatest in those who began smoking before age
15 years. Starting smoking early was also associ-
ated with a higher rate of primary progressive MS
when compared with never smokers (p =0.012).

These findings were largely replicated by a larger
(n=1465) study of MS patients studied using a
cross-sectional survey and a subsequent
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prospective follow up for a mean of 3.29 years
[Healy er al. 2009]. More than half (n="780;
53.2%) were never smokers, 428 (29.2%) were
ex-smokers, and 257 (17.5%) were current smo-
kers. Current smokers had significantly worse
baseline function than never smokers in terms
of Expanded Disability Status Scale (EDSS)
score (adjusted p<0.001), Multiple Sclerosis
Severity Score (MSSS; adjusted p < 0.001), and
brain parenchymal fraction (adjusted p =0.004).
In addition, current smokers were significantly
more likely to have primary progressive MS
(adjusted OR 2.41, 95% CI 1.09-5.34). At
follow up, progression to secondary progressive
disease occurred faster in smokers than in never
smokers (hazard ratio for current smokers versus
never smokers 2.50, 95% CI 1.42—4.41). In addi-
tion, brain MRI T2-weighted lesion volume
increased faster (p=0.02) and brain parenchy-
mal fraction decreased faster (p=0.02) in smo-
kers than in nonsmokers. Another prospective
study from Tasmania followed 203 MS patients
for a median of 909 days, finding a dose—response
effect (measured using cumulative pack-years) of
smoking on disability [Pittas ez al. 2009]. Greater
consumption was associated with an increase in
longitudinal MSSS (p < 0.001); similar findings
were noted when the EDSS was used as the dis-
ability outcome. Smoking during the cohort
period was not associated with relapse (cumula-
tive pack years smoked after cohort entry: hazard
ratio 0.94 per pack year, 95% CI 0.69-1.26).

A meta-analysis of four studies concluded that
there was significant between-study heterogene-
ity and a trend towards smoking increasing the
risk of secondary progressive MS (relative risk
1.88, 95% CI 0.98-3.61, p=0.06) [Handel
et al. 2011].

Little is known about the effects of smoking on
response to disease-modifying MS therapies. A
small study of 31 MS patients using subcutane-
ous interferon-f revealed that smokers had a
much greater risk of developing neutralizing anti-
bodies that abrogate the effectiveness of the drug
[Sena er al. 2010].

Summary

The epidemiological evidence reported to date
suggests that smoking is probably associated
with a greater risk of conversion from relapsing—
remitting to secondary progressive MS. Early and
heavier cigarette consumption may increase the
risk of primary progressive MS compared with

a relapsing—remitting onset. Smoking may
increase the rate of conversion from CIS to con-
firmed MS and increase the rate of accumulation
of disability in established progressive forms of
MS. The effects of smoking on the response to
disease-modifying therapy are not known.

Smoking and MS: association and causation
Observational epidemiological studies, regardless
of design, can determine associations between
exposures and outcomes but cannot prove causa-
tion. However, the following criteria may be
examined to judge whether causation is
reasonable.

1. Strength of the association. The magnitude of
the effect of smoking on MS susceptibility is
small (relative risk ~1.5) but significant. The
magnitude of the effect of smoking on disease
course is also small and was not significant in
a meta-analysis. These findings do not
exclude causative effects of smoking but indi-
cate that it either influences a small biological
effect or an effect that is mitigated by other
causative influences.

2. Consistency. Although the individual studies
of MS susceptibility did not consistently
demonstrate significant effects on MS sus-
ceptibility, many of the studies were likely
insufficiently sensitive (underpowered) to
detect a small effect with precision.
Examination of the point estimates of relative
risk shows that they range from 1.09 to 1.90
but, notably, no study has demonstrated a
protective effect of smoking. Moreover, the
results are similar in different populations,
on different continents, and using different
study methods. Therefore, the data are con-
sistent in the direction of the effect of smok-
ing on MS risk. It remains possible, however,
that unknown confounders and biases inher-
ent to observational research could result in
consistent, though misleading, results. The
selection of the control group is also impor-
tant in this regard. For example, overrepre-
sentation of control patients with
autoimmune diseases, which are also associ-
ated with smoking, would influence the asso-
ciation between smoking and MS.

3. Specificity. The effects of smoking are not spe-
cific to MS risk as there are many other
known detrimental health effects. This
serves to highlight the problem of numerous
confounders associated with smoking behav-
ior, including baseline personality
traits (risk-taking behavior, addiction, and
co-addictions) [Hawkes, 2005], co-morbid
illnesses (e.g. a greater risk of upper
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respiratory tract infections, which are associ-
ated with increased risk of MS relapse)
[Sibley et al. 1985], and other factors. An
interesting example of this complexity is the
reported inverse link between MS and lung
cancer [Handel er al. 2011].

. Temporal relationship. A critical issue in judg-
ing causation is whether the risk exposure
occurs prior to the outcome in question.
The methods of ascertainment of smoking
exposure vary widely between studies, some
using cross-sectional surveys for a one-time
assessment and others using multiple pro-
spective inquiries. This is particularly chal-
lenging for the question of MS risk because
the biological onset of the disease and the
factors that result in its clinical expression
are generally unknown.

. Biological gradient. Demonstration of a dose—
response effect, whereby increased smoking
exposure results in a higher risk of MS,
strengthens a causal relationship; this has
not been firmly established but several indi-
vidual studies do show such a gradient. Some
of the methodological issues that affect the
evaluation of temporality also threaten the
validity of Dbiological gradient data.
Prospective studies that use objective mar-
kers of smoking exposure could enhance the
data supporting this criterion.

. Biological plausibility and (7) coherence.
Smoking markedly increased throughout the
20th century in many parts of the world and
is one of the factors that could have influ-
enced the increase in MS incidence and prev-
alence. Smoking in women, perhaps through
other genetic or environmental factors, could
also have influenced the increasing female:-
male sex ratio that has recently been detected
[Orton er al. 2006]. Smoking is also associ-
ated with several other putative autoimmune
diseases, such as systemic lupus erythemato-
sus, rheumatoid arthritis, and Graves’ disease
[Kallberg ez al. 2011; Harel-Meir er al. 2007;
Prummel and Wiersinga, 1993]. In this
regard, there is some degree of plausibility
and coherence in a smoking-MS link.
There is also reasonable, albeit largely indi-
rect, biological plausibility supporting the
hypotheses that smoking could increase MS
risk and accelerate disease progression. This
will undoubtedly evolve with advances in
understanding of the early pathobiology of
MS and the mechanisms of progressive dis-
ease, especially axonal degeneration and fail-
ure of remyelination and neural repair.
Components of cigarette smoke have demon-
strable immunological effects; for example,
nicotine results in T cell immunosuppression

[Sopori and Kozak, 1998]. However, snuff
use does not appear to increase MS risk
(and may actually lower it), suggesting that
nicotine alone is unlikely to explain the
increased MS risk [Carlens ez al. 2010;
Hedstrom ez al. 2009]. A role for smoked
tobacco appears more plausible; at least one
study detected an influence of passive smoke
exposure on MS risk [Sundstrom ez al. 2008].
Cigarette smoke also affects numerous
immune functions important in MS, such
as T cell, B cell, and natural killer cell func-
tions [Fusby er al. 2010; Motz er al. 2010a,
2010b]. It also has anti-estrogenic effects,
and female sex hormones may have favorable
effects on the course of MS [Gold and
Voskuhl, 2009; Michnovicz et al. 1986].
Furthermore, tobacco smoke contains nitric
oxide and cyanide, both of which may have
important roles in axonal degeneration and
demyelination.

8. Experimentation and (9) analogy. We will not
have randomized, controlled trials of smok-
ing and MS but experimental studies of
animal models of central nervous system
demyelinating disease would enhance our
assessment of  biological  plausibility.
Although we can use data from the effects
of smoking on other diseases (e.g. other auto-
immune diseases) to draw analogies with
MS, this is speculative and a weak criterion
for causation. Note that it would be of great
interest to understand the biological effects
and environmental-genetic interactions in
MS and contrast them with the apparent pro-
tective effect of smoking for Parkinson dis-
ease, a neurodegenerative disease with
genetic and environmental influences [Chen
et al. 2010].

Summary

More observational and mechanistic research is
needed, but the available evidence supports ciga-
rette smoking as an independent risk factor for
MS susceptibility (relative risk ~1.5) and associ-
ates smoking with a greater chance of developing
progressive disease and accruing more rapid dis-
ability. The mechanisms by which smoking might
influence the risk of MS and its clinical course are
unclear. Prospective studies that include genetic
analysis, account for potential confounders, and
use more objective measures of smoking exposure
are needed to enhance the case that smoking plays
a causative role in the risk and course of MS. In
the meantime, the evidence provides MS patients
with one more reason to quit smoking.

http://tan.sagepub.com



Therapeutic Advances in Neurological Disorders 5 (1)

Funding

No specific grant from any funding agency in the
public, commercial, or not-for-profit sectors was
received for this work.

Conflict of interest statement
The authors declare no conflicts of interest in
preparing this article.

References

Antonovsky, A., Leibowitz, U., Smith, H.A., Medalie,
J.M., Balogh, M., Kats, R. ez al. (1965) Epidemiologic
study of multiple sclerosis in Israel. 1. An overall review
of methods and findings. Arch Neurol 13: 183-193.

Carlens, C., Hergens, M.P., Grunewald, J., Ekbom,
A., Eklund, A., Hoglund, C.O. er al. (2010) Smoking,
use of moist snuff, and risk of chronic inflammatory
diseases. Am § Respir Crit Care Med 181: 1217-1222.

Celius, E.G. and Smestad, C. (2009) Change in sex
ratio, disease course and age at diagnosis in Oslo MS
patients through seven decades. Acta Neurol Scand
Suppl 189: 27-29.

Chen, H., Huang, X., Guo, X., Mailman, R.B., Park,
Y., Kamel, F. er al. (2010) Smoking duration, intensity,
and risk of Parkinson disease. Neurology 74: 878-884.

Compston, A. and Coles, A. (2008) Multiple sclerosis.
Lancer 372: 1502-1517.

Courville, C.B., Maschmeyer, J.E. and Delay, C.P.
(1964) Effects of smoking on the acute exacerbations
of multiple sclerosis. Bull Los Angel Neurol Soc 29: 1-6.

De Jager, P.L.., Chibnik, L..B., Cui, J., Reischl, J., Lehr,
S., Simon, K.C. ez al. (2009) Integration of genetic risk
factors into a clinical algorithm for multiple sclerosis
susceptibility: a weighted genetic risk score. Lancet
Neurol 8: 1111-1119.

Di Pauli, F., Reindl, M., Ehling, R., Schautzer, F.,
Gneiss, C., Lutterotti, A. er al. (2008) Smoking is a
risk factor for early conversion to clinically definite
multiple sclerosis. Mult Scler 14: 1026-1030.

Emre, M. and de Decker, C. (1992) Effects of ciga-
rette smoking on motor functions in patients with
multiple sclerosis. Arch Neurol 49: 1243-1247.

Fusby, J.S., Kassmeier, M.D., Palmer, V.L., Perry,
G.A., Anderson, D.K., Hackfort, B.T. ez al. (2010)
Cigarette smoke-induced effects on bone marrow B-
cell subsets and CD4+:CD8+ T-cell ratios are
reversed by smoking cessation: influence of bone mass
on immune cell response to and recovery from smoke
exposure. Inhal Toxicol 22: 785-796.

Ghadirian, P., Dadgostar, B., Azani, R. and
Maisonneuve, P. (2001) A case-control study of the
association between socio-demographic, lifestyle and
medical history factors and multiple sclerosis. Can ¥
Public Health 92: 281-285.

Gold, S.M. and Voskuhl, R.R. (2009) Estrogen treat-
ment in multiple sclerosis. ¥ Neurol Sci 286: 99-103.

Handel, A.E., Ebers, G.C. and Ramagopalan, S.V.
(2009) Epigenetics: molecular mechanisms and
implications for disease. Trends Mol Med 16: 7-16.

Handel, A.E., Giovannoni, G., Ebers, G.C. and
Ramagopalan, S.V. (2010a) Environmental factors and
their timing in adult-onset multiple sclerosis. Nar Rev
Neurosci 6: 156-166.

Handel, A.E., Joseph, A. and Ramagopalan, S.V.
(2010b) Multiple sclerosis and lung cancer: an unex-
pected inverse association. QfM 103: 625-626.

Handel, A.E., Williamson, A.]., Disanto, G., Dobson,
R., Giovannoni, G. and Ramagopalan, S.V. (2011)
Smoking and multiple sclerosis: an updated meta-
analysis. PLoS ONE 6: e16149.

Handunnetthi, L., Ramagopalan, S.V., Ebers, G.C.,
Handunnetthi, L., Ramagopalan, S.V. and Ebers, G.C.
(2010) Multiple sclerosis, vitamin D, and HLA-
DRB1*15. Neurology 74: 1905-1910.

Harel-Meir, M., Sherer, Y. and Shoenfeld, Y. (2007)
Tobacco smoking and autoimmune rheumatic dis-
eases. Nar Clin Pract Rheumatol 3: 707-715.

Hawkes, C.H. (2005) Are multiple sclerosis patients
risk-takers?. QFM 98: 895-911.

Healy, B.C., Ali, E.N., Guttmann, C.R., Chitnis, T,
Glanz, B.I., Buckle, G. er al. (2009) Smoking and
disease progression in multiple sclerosis. Arch Neurol
66: 858-864.

Hedstrom, A.K., Baarnhielm, M., Olsson, T. and
Alfredsson, L. (2009) Tobacco smoking, but not
Swedish snuff use, increases the risk of multiple scle-
rosis. Neurology 73: 696-701.

Hedstrom, A.K., Baarnhielm, M., Olsson, T. and
Alfredsson, L. (2011) Exposure to environmental
tobacco smoke is associated with increased risk for
multiple sclerosis. Mulr Scler 17: 788-793.

Hedstrom A.K., Sundqvist E., Baarnhielm M., Nordin
N., Hillert J., Kockum I. ez al. (2011)Smoking and two
human leukocyte antigen genes interact to increase the
risk for multiple sclerosis. Brain 134: 653—-664.

Hernan, M.A., Jick, S.S., Logroscino, G., Olek, M.].,
Ascherio, A., Jick, H. et al. (2005) Cigarette smoking
and the progression of multiple sclerosis. Brain

128: 1461-1465.

Hernan, M.A., Olek, M.]. and Ascherio, A. (2001)
Cigarette smoking and incidence of multiple sclerosis.
Am F Epidemiol 154: 69-74.

International Multiple Sclerosis Genetics Consortium
and Wellcome Trust Case Control Consortium 2.
(2011) Genetic risk and a primary role for cell-
mediated immune mechanisms in multiple sclerosis.
Nature 476: 214-219.

Jafari, N., Hoppenbrouwers, I.A., Hop, W.C., Breteler,
M.M., Hintzen, R.Q., Jafari, N. ez al. (2009) Cigarette

20

http://tan.sagepub.com



DM Wingerchuk

smoking and risk of MS in multiplex families. Mult
Scler 15: 1363-1367.

Kallberg, H., Ding, B., Padyukov, L., Bengtsson, C.,
Ronnelid, J., Klareskog, L. ez al. (2011) Smoking is a
major preventable risk factor for rheumatoid arthritis:
estimations of risks after various exposures to cigarette
smoke. Ann Rheum Dis 70: 508-511.

Koch, M., van Harten, A., Uyttenboogaart, M. and
De Keyser, J. (2007) Cigarette smoking and progres-
sion in multiple sclerosis. Neurology 69: 1515-1520.

Maghzi, A.H., Ghazavi, H., Ahsan, M., Etemadifar,
M., Mousavi, S., Khorvash, F. ez al. (2010) Increasing
female preponderance of multiple sclerosis in Isfahan,
Iran: a population-based study. Mulr Scler

16: 359-361.

Marrie, R.A., Cutter, G., Tyry, T., Campagnolo, D.,
Vollmer, T., Marrie, R.A. ez al. (2009) Smoking status
over two years in patients with multiple sclerosis.
Neuroepidemiology 32: 72-79.

Michnovicz, J.J., Hershcopf, R.J., Naganuma, H.,
Bradlow, H.L. and Fishman, J. (1986) Increased 2-
hydroxylation of estradiol as a possible mechanism for
the anti-estrogenic effect of cigarette smoking. N Engl ¥
Med 315: 1305-1309.

Mikaeloff, Y., Caridade, G., Tardieu, M. and Suissa,
S. the KIDSEP study group. (2007) Parental smoking
at home and the risk of childhood-onset multiple
sclerosis in children. Brain 130: 2589-2595.

Montgomery, S.M., Bahmanyar, S., Hillert, J.,
Ekbom, A. and Olsson, T. (2008) Maternal smoking
during pregnancy and multiple sclerosis amongst off-
spring. Eur ¥ Neurol 15: 1395-1399.

Motz, G.T., Eppert, B.L., Wesselkamper, S.C., Flury,
J.L. and Borchers, M. T. (2010a) Chronic cigarette
smoke exposure generates pathogenic T cells capable
of driving COPD-like disease in Rag2-/- mice. Am ¥
Respir Crit Care Med 181: 1223-1233.

Motz, G.T., Eppert, B.L., Wortham, B.W., Amos-
Kroohs, R.M., Flury, J.L., Wesselkamper, S.C. er al.
(2010b) Chronic cigarette smoke exposure

primes NK cell activation in a mouse model of chronic
obstructive pulmonary disease. ¥ Immunol

184: 4460-4469.

Nielsen, T.R., Pedersen, M., Rostgaard, K., Frisch, M.
and Hjalgrim, H. (2007) Correlations between
Epstein-Barr virus antibody levels and risk factors for
multiple sclerosis in healthy individuals. Mult Scler
13: 420-423.

Orton, S.M., Herrera, B.M., Yee, I.M., Valdar, W.,
Ramagopalan, S.V., Sadovnick, A.D. er al. (2006) Sex
ratio of multiple sclerosis in Canada: a longitudinal
study. Lancet Neurol 5: 932-936.

Pekmezovic, T., Drulovic, J., Milenkovic, M.,
Jarebinski, M., Stojsavljevic, N., Mesaros, S. er al.
(2006) Lifestyle factors and multiple sclerosis: a
case-control study in Belgrade. Neuroepidemiology
27: 212-216.

Pittas, F., Ponsonby, A.L., van der Mei, I.A., Taylor,
B.V., Blizzard, L., Groom, P. ez al. (2009) Smoking is
associated with progressive disease course and
increased progression in clinical disability in a pro-
spective cohort of people with multiple sclerosis.

¥ Neurol 256: 577-585.

Prummel, M.F. and Wiersinga, W.M. (1993)
Smoking and risk of Graves’ disease. FAMA
269: 479-482.

Riise, T., Nortvedt, M.W. and Ascherio, A. (2003)
Smoking is a risk factor for multiple sclerosis.
Neurology 61: 1122-1124.

Rodriguez Regal, A., del Campo Amigo, M., Paz-
Esquete, J., Martinez Feijoo, A., Cebrian, E., Suarez
Gil, P. er al. (2009) [A case-control study of the
influence of the smoking behaviour in multiple scle-
rosis]. Neurologia 24: 177-180.

Russo, C., Morabito, F., Luise, F., Piromalli, A.,
Battaglia, L., Vinci, A. et al. (2008)
Hyperhomocysteinemia is associated with cognitive
impairment in multiple sclerosis. ¥ Neurol 255: 64—69.

Sena, A., Bendtzen, K., Cascais, M.]., Pedrosa, R.,
Ferret-Sena, V., Campos, E. et al. (2010)
Influence of apolipoprotein E plasma levels and
tobacco smoking on the induction of neutralising
antibodies to interferon-beta. ¥ Neurol

257: 1703-1707.

Sibley, W.A., Bamford, C.R. and Clark, K. (1985)
Clinical viral infections and multiple sclerosis. Lancet
1(8441): 1313-1315.

Silva, K.R., Alvarenga, R.M., Fernandez, Y.F.O.,
Alvarenga, H. and Thuler, L.C. (2009)

Potential risk factors for multiple sclerosis in Rio de
Janeiro: a case-control study. Arq Neuropsiquiatr

67: 229-234.

Simon, K.C., van der Mei, I.A., Munger, K.L..,
Ponsonby, A., Dickinson, J., Dwyer, T. ez al. (2010)
Combined effects of smoking, anti-EBNA antibodies,
and HLA-DRB1*1501 on multiple sclerosis risk.
Neurology 74: 1365-1371.

Simpson, C.A., Newell, D.]. and Schapira, K. (1966)
Smoking and multiple sclerosis. Neurology
16: 1041-1043.

Simpson Jr, S., Pittas, F., van der Mei, 1., Blizzard, L.,
Ponsonby, A.L. and Taylor, B. (2011) Trends in the
epidemiology of multiple sclerosis in Greater Hobart,
Tasmania: 1951 to 2009. ¥ Neurol Neurosurg Psychiatry
82: 180-187.

Sopori, M.L. and Kozak, W. (1998)
Immunomodulatory effects of cigarette smoke.
F Neuroimmunol 83: 148-156.

Sundstrom, P. and Nystrom, L. (2008) Smoking
worsens the prognosis in multiple sclerosis. Mult Scler
14: 1031-1035.

Sundstrom, P., Nystrom, L. and Hallmans, G. (2008)
Smoke exposure increases the risk for multiple sclero-
sis. Eur ¥ Neurol 15: 579-583.

http://tan.sagepub.com

21



Therapeutic Advances in Neurological Disorders 5 (1)

Visit SAGE journals online
http://tan.sagepub.com

®SAGEJOURNALS
Online

Thorogood, M. and Hannaford, P.C. (1998) The
influence of oral contraceptives on the risk of multiple
sclerosis. Br J Obstet Gynaecol 105: 1296-1299.

van der Mei, I.A., Simpson Jr, S., Stankovich, J.,
Taylor, B.V. and van der Mei, I.A.F. (2011) Individual
and joint action of environmental factors and risk of
MS. Neurol Clin 29: 233-255.

Villard-Mackintosh, L. and Vessey, M.P. (1993)
Oral contraceptives and reproductive factors in
multiple sclerosis incidence. Contraception

47: 161-168.

Wingerchuk, D.M. (2011) Environmental factors in
multiple sclerosis: Epstein-Barr virus, vitamin D, and
cigarette smoking. Mt Sinai ¥ Med 78: 221-230.

World Health Organization Tobacco Free Initiative
(2002a) Cigarette consumption. http://www.who.int/
tobacco/en/atlas8.pdf. Accessed 13 August 2011.

World Health Organization Tobacco Free Initiative
(2002b) Female smoking. http://www.who.int/tobacco/
en/atlas6.pdf. Accessed 13 August 2011.

22

http://tan.sagepub.com




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /ACaslon-Bold
    /ACaslon-BoldItalic
    /ACaslon-Italic
    /ACaslon-Ornaments
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeCorpID-Acrobat
    /AdobeCorpID-Adobe
    /AdobeCorpID-Bullet
    /AdobeCorpID-MinionBd
    /AdobeCorpID-MinionBdIt
    /AdobeCorpID-MinionRg
    /AdobeCorpID-MinionRgIt
    /AdobeCorpID-MinionSb
    /AdobeCorpID-MinionSbIt
    /AdobeCorpID-MyriadBd
    /AdobeCorpID-MyriadBdIt
    /AdobeCorpID-MyriadBdScn
    /AdobeCorpID-MyriadBdScnIt
    /AdobeCorpID-MyriadBl
    /AdobeCorpID-MyriadBlIt
    /AdobeCorpID-MyriadLt
    /AdobeCorpID-MyriadLtIt
    /AdobeCorpID-MyriadPkg
    /AdobeCorpID-MyriadRg
    /AdobeCorpID-MyriadRgIt
    /AdobeCorpID-MyriadRgScn
    /AdobeCorpID-MyriadRgScnIt
    /AdobeCorpID-MyriadSb
    /AdobeCorpID-MyriadSbIt
    /AdobeCorpID-MyriadSbScn
    /AdobeCorpID-MyriadSbScnIt
    /AdobeCorpID-PScript
    /AGaramond-BoldScaps
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-RomanScaps
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AGar-Special
    /AkzidenzGroteskBE-Bold
    /AkzidenzGroteskBE-BoldEx
    /AkzidenzGroteskBE-BoldExIt
    /AkzidenzGroteskBE-BoldIt
    /AkzidenzGroteskBE-Ex
    /AkzidenzGroteskBE-It
    /AkzidenzGroteskBE-Light
    /AkzidenzGroteskBE-LightEx
    /AkzidenzGroteskBE-LightOsF
    /AkzidenzGroteskBE-Md
    /AkzidenzGroteskBE-MdEx
    /AkzidenzGroteskBE-MdIt
    /AkzidenzGroteskBE-Regular
    /AkzidenzGroteskBE-Super
    /AlbertusMT
    /AlbertusMT-Italic
    /AlbertusMT-Light
    /Aldine401BT-BoldA
    /Aldine401BT-BoldItalicA
    /Aldine401BT-ItalicA
    /Aldine401BT-RomanA
    /Aldine401BTSPL-RomanA
    /Aldine721BT-Bold
    /Aldine721BT-BoldItalic
    /Aldine721BT-Italic
    /Aldine721BT-Light
    /Aldine721BT-LightItalic
    /Aldine721BT-Roman
    /Aldus-Italic
    /Aldus-ItalicOsF
    /Aldus-Roman
    /Aldus-RomanSC
    /AlternateGothicNo2BT-Regular
    /AmazoneBT-Regular
    /AmericanTypewriter-Bold
    /AmericanTypewriter-BoldA
    /AmericanTypewriter-BoldCond
    /AmericanTypewriter-BoldCondA
    /AmericanTypewriter-Cond
    /AmericanTypewriter-CondA
    /AmericanTypewriter-Light
    /AmericanTypewriter-LightA
    /AmericanTypewriter-LightCond
    /AmericanTypewriter-LightCondA
    /AmericanTypewriter-Medium
    /AmericanTypewriter-MediumA
    /Anna
    /AntiqueOlive-Bold
    /AntiqueOlive-Compact
    /AntiqueOlive-Italic
    /AntiqueOlive-Roman
    /Arcadia
    /Arcadia-A
    /Arkona-Medium
    /Arkona-Regular
    /ArrusBT-Black
    /ArrusBT-BlackItalic
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AssemblyLightSSK
    /AuroraBT-BoldCondensed
    /AuroraBT-RomanCondensed
    /AuroraOpti-Condensed
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /Avenir-Black
    /Avenir-BlackOblique
    /Avenir-Book
    /Avenir-BookOblique
    /Avenir-Heavy
    /Avenir-HeavyOblique
    /Avenir-Light
    /Avenir-LightOblique
    /Avenir-Medium
    /Avenir-MediumOblique
    /Avenir-Oblique
    /Avenir-Roman
    /BaileySansITC-Bold
    /BaileySansITC-BoldItalic
    /BaileySansITC-Book
    /BaileySansITC-BookItalic
    /BakerSignetBT-Roman
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /BaskervilleBook-Italic
    /BaskervilleBook-MedItalic
    /BaskervilleBook-Medium
    /BaskervilleBook-Regular
    /BaskervilleBT-Bold
    /BaskervilleBT-BoldItalic
    /BaskervilleBT-Italic
    /BaskervilleBT-Roman
    /BaskervilleMT
    /BaskervilleMT-Bold
    /BaskervilleMT-BoldItalic
    /BaskervilleMT-Italic
    /BaskervilleMT-SemiBold
    /BaskervilleMT-SemiBoldItalic
    /BaskervilleNo2BT-Bold
    /BaskervilleNo2BT-BoldItalic
    /BaskervilleNo2BT-Italic
    /BaskervilleNo2BT-Roman
    /Baskerville-Normal-Italic
    /BauerBodoni-Black
    /BauerBodoni-BlackCond
    /BauerBodoni-BlackItalic
    /BauerBodoni-Bold
    /BauerBodoni-BoldCond
    /BauerBodoni-BoldItalic
    /BauerBodoni-BoldItalicOsF
    /BauerBodoni-BoldOsF
    /BauerBodoni-Italic
    /BauerBodoni-ItalicOsF
    /BauerBodoni-Roman
    /BauerBodoni-RomanSC
    /Bauhaus-Bold
    /Bauhaus-Demi
    /Bauhaus-Heavy
    /BauhausITCbyBT-Bold
    /BauhausITCbyBT-Heavy
    /BauhausITCbyBT-Light
    /BauhausITCbyBT-Medium
    /Bauhaus-Light
    /Bauhaus-Medium
    /BellCentennial-Address
    /BellGothic-Black
    /BellGothic-Bold
    /Bell-GothicBoldItalicBT
    /BellGothicBT-Bold
    /BellGothicBT-Roman
    /BellGothic-Light
    /Bembo
    /Bembo-Bold
    /Bembo-BoldExpert
    /Bembo-BoldItalic
    /Bembo-BoldItalicExpert
    /Bembo-Expert
    /Bembo-ExtraBoldItalic
    /Bembo-Italic
    /Bembo-ItalicExpert
    /Bembo-Semibold
    /Bembo-SemiboldItalic
    /Benguiat-Bold
    /Benguiat-BoldItalic
    /Benguiat-Book
    /Benguiat-BookItalic
    /BenguiatGothicITCbyBT-Bold
    /BenguiatGothicITCbyBT-BoldItal
    /BenguiatGothicITCbyBT-Book
    /BenguiatGothicITCbyBT-BookItal
    /BenguiatITCbyBT-Bold
    /BenguiatITCbyBT-BoldItalic
    /BenguiatITCbyBT-Book
    /BenguiatITCbyBT-BookItalic
    /Benguiat-Medium
    /Benguiat-MediumItalic
    /Berkeley-Black
    /Berkeley-BlackItalic
    /Berkeley-Bold
    /Berkeley-BoldItalic
    /Berkeley-Book
    /Berkeley-BookItalic
    /Berkeley-Italic
    /Berkeley-Medium
    /Berling-Bold
    /Berling-BoldItalic
    /Berling-Italic
    /Berling-Roman
    /BernhardBoldCondensedBT-Regular
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BernhardTangoBT-Regular
    /BlockBE-Condensed
    /BlockBE-ExtraCn
    /BlockBE-ExtraCnIt
    /BlockBE-Heavy
    /BlockBE-Italic
    /BlockBE-Regular
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BremenBT-Black
    /BremenBT-Bold
    /BroadwayBT-Regular
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Caliban
    /CarminaBT-Bold
    /CarminaBT-BoldItalic
    /CarminaBT-Light
    /CarminaBT-LightItalic
    /CarminaBT-Medium
    /CarminaBT-MediumItalic
    /Carta
    /Caslon224ITCbyBT-Bold
    /Caslon224ITCbyBT-BoldItalic
    /Caslon224ITCbyBT-Book
    /Caslon224ITCbyBT-BookItalic
    /Caslon540BT-Italic
    /Caslon540BT-Roman
    /CaslonBT-Bold
    /CaslonBT-BoldItalic
    /CaslonOpenFace
    /CaslonTwoTwentyFour-Black
    /CaslonTwoTwentyFour-BlackIt
    /CaslonTwoTwentyFour-Bold
    /CaslonTwoTwentyFour-BoldIt
    /CaslonTwoTwentyFour-Book
    /CaslonTwoTwentyFour-BookIt
    /CaslonTwoTwentyFour-Medium
    /CaslonTwoTwentyFour-MediumIt
    /CastleT-Bold
    /CastleT-Book
    /Caxton-Bold
    /Caxton-BoldItalic
    /Caxton-Book
    /Caxton-BookItalic
    /CaxtonBT-Bold
    /CaxtonBT-BoldItalic
    /CaxtonBT-Book
    /CaxtonBT-BookItalic
    /Caxton-Light
    /Caxton-LightItalic
    /CelestiaAntiqua-Ornaments
    /Centennial-BlackItalicOsF
    /Centennial-BlackOsF
    /Centennial-BoldItalicOsF
    /Centennial-BoldOsF
    /Centennial-ItalicOsF
    /Centennial-LightItalicOsF
    /Centennial-LightSC
    /Centennial-RomanSC
    /Century-Bold
    /Century-BoldItalic
    /Century-Book
    /Century-BookItalic
    /CenturyExpandedBT-Bold
    /CenturyExpandedBT-BoldItalic
    /CenturyExpandedBT-Italic
    /CenturyExpandedBT-Roman
    /Century-HandtooledBold
    /Century-HandtooledBoldItalic
    /Century-Light
    /Century-LightItalic
    /CenturyOldStyle-Bold
    /CenturyOldStyle-Italic
    /CenturyOldStyle-Regular
    /CenturySchoolbookBT-Bold
    /CenturySchoolbookBT-BoldCond
    /CenturySchoolbookBT-BoldItalic
    /CenturySchoolbookBT-Italic
    /CenturySchoolbookBT-Roman
    /Century-Ultra
    /Century-UltraItalic
    /CharterBT-Black
    /CharterBT-BlackItalic
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamBT-Bold
    /CheltenhamBT-BoldCondItalic
    /CheltenhamBT-BoldExtraCondensed
    /CheltenhamBT-BoldHeadline
    /CheltenhamBT-BoldItalic
    /CheltenhamBT-BoldItalicHeadline
    /CheltenhamBT-Italic
    /CheltenhamBT-Roman
    /Cheltenham-HandtooledBdIt
    /Cheltenham-HandtooledBold
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Christiana-Bold
    /Christiana-BoldItalic
    /Christiana-Italic
    /Christiana-Medium
    /Christiana-MediumItalic
    /Christiana-Regular
    /Christiana-RegularExpert
    /Christiana-RegularSC
    /Clarendon
    /Clarendon-Bold
    /Clarendon-Light
    /ClassicalGaramondBT-Bold
    /ClassicalGaramondBT-BoldItalic
    /ClassicalGaramondBT-Italic
    /ClassicalGaramondBT-Roman
    /CMR10
    /CMR8
    /CMSY10
    /CMSY8
    /CMTI10
    /CommonBullets
    /ConduitITC-Bold
    /ConduitITC-BoldItalic
    /ConduitITC-Light
    /ConduitITC-LightItalic
    /ConduitITC-Medium
    /ConduitITC-MediumItalic
    /CooperBlack
    /CooperBlack-Italic
    /CooperBT-Bold
    /CooperBT-BoldItalic
    /CooperBT-Light
    /CooperBT-LightItalic
    /CopperplateGothicBT-Bold
    /CopperplateGothicBT-BoldCond
    /CopperplateGothicBT-Heavy
    /CopperplateGothicBT-Roman
    /CopperplateGothicBT-RomanCond
    /Copperplate-ThirtyThreeBC
    /Copperplate-ThirtyTwoBC
    /Coronet-Regular
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Critter
    /CS-Special-font
    /DellaRobbiaBT-Bold
    /DellaRobbiaBT-Roman
    /Della-RobbiaItalicBT
    /Della-RobbiaSCaps
    /Del-NormalSmallCaps
    /Delphin-IA
    /Delphin-IIA
    /Delta-Bold
    /Delta-BoldItalic
    /Delta-Book
    /Delta-BookItalic
    /Delta-Light
    /Delta-LightItalic
    /Delta-Medium
    /Delta-MediumItalic
    /Delta-Outline
    /DextorD
    /DextorOutD
    /DidotLH-OrnamentsOne
    /DidotLH-OrnamentsTwo
    /DINEngschrift
    /DINEngschrift-Alternate
    /DINMittelschrift
    /DINMittelschrift-Alternate
    /DINNeuzeitGrotesk-BoldCond
    /DINNeuzeitGrotesk-Light
    /Dom-CasItalic
    /DomCasual
    /DomCasual-Bold
    /Dom-CasualBT
    /Ehrhard-Italic
    /Ehrhard-Regular
    /EhrhardSemi-Italic
    /EhrhardtMT
    /EhrhardtMT-Italic
    /EhrhardtMT-SemiBold
    /EhrhardtMT-SemiBoldItalic
    /EhrharSemi
    /ELANGO-IB-A03
    /ELANGO-IB-A75
    /ELANGO-IB-A99
    /ElectraLH-Bold
    /ElectraLH-BoldCursive
    /ElectraLH-Cursive
    /ElectraLH-Regular
    /ElGreco
    /EnglischeSchT-Bold
    /EnglischeSchT-Regu
    /ErasContour
    /ErasITCbyBT-Bold
    /ErasITCbyBT-Book
    /ErasITCbyBT-Demi
    /ErasITCbyBT-Light
    /ErasITCbyBT-Medium
    /ErasITCbyBT-Ultra
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EUEX10
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuropeanPi-Four
    /EuropeanPi-One
    /EuropeanPi-Three
    /EuropeanPi-Two
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /Eurostile
    /Eurostile-Bold
    /Eurostile-BoldCondensed
    /Eurostile-BoldExtendedTwo
    /Eurostile-BoldOblique
    /Eurostile-Condensed
    /Eurostile-Demi
    /Eurostile-DemiOblique
    /Eurostile-ExtendedTwo
    /EurostileLTStd-Demi
    /EurostileLTStd-DemiOblique
    /Eurostile-Oblique
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /ExPonto-Regular
    /FairfieldLH-Bold
    /FairfieldLH-BoldItalic
    /FairfieldLH-BoldSC
    /FairfieldLH-CaptionBold
    /FairfieldLH-CaptionHeavy
    /FairfieldLH-CaptionLight
    /FairfieldLH-CaptionMedium
    /FairfieldLH-Heavy
    /FairfieldLH-HeavyItalic
    /FairfieldLH-HeavySC
    /FairfieldLH-Light
    /FairfieldLH-LightItalic
    /FairfieldLH-LightSC
    /FairfieldLH-Medium
    /FairfieldLH-MediumItalic
    /FairfieldLH-MediumSC
    /FairfieldLH-SwBoldItalicOsF
    /FairfieldLH-SwHeavyItalicOsF
    /FairfieldLH-SwLightItalicOsF
    /FairfieldLH-SwMediumItalicOsF
    /Fences
    /Fenice-Bold
    /Fenice-BoldOblique
    /FeniceITCbyBT-Bold
    /FeniceITCbyBT-BoldItalic
    /FeniceITCbyBT-Regular
    /FeniceITCbyBT-RegularItalic
    /Fenice-Light
    /Fenice-LightOblique
    /Fenice-Regular
    /Fenice-RegularOblique
    /Fenice-Ultra
    /Fenice-UltraOblique
    /FlashD-Ligh
    /Flood
    /Folio-Bold
    /Folio-BoldCondensed
    /Folio-ExtraBold
    /Folio-Light
    /Folio-Medium
    /FontanaNDAaOsF
    /FontanaNDAaOsF-Italic
    /FontanaNDCcOsF-Semibold
    /FontanaNDCcOsF-SemiboldIta
    /FontanaNDEeOsF
    /FontanaNDEeOsF-Bold
    /FontanaNDEeOsF-BoldItalic
    /FontanaNDEeOsF-Light
    /FontanaNDEeOsF-Semibold
    /FormalScript421BT-Regular
    /Formata-Bold
    /Formata-MediumCondensed
    /ForteMT
    /FournierMT-Ornaments
    /FrakturBT-Regular
    /FrankfurterHigD
    /FranklinGothic-Book
    /FranklinGothic-BookItal
    /FranklinGothic-BookOblique
    /FranklinGothic-Condensed
    /FranklinGothic-Demi
    /FranklinGothic-DemiItal
    /FranklinGothic-DemiOblique
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItal
    /FranklinGothic-HeavyOblique
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothicITCbyBT-Heavy
    /FranklinGothicITCbyBT-HeavyItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumItal
    /FranklinGothic-Roman
    /Freeform721BT-Bold
    /Freeform721BT-BoldItalic
    /Freeform721BT-Italic
    /Freeform721BT-Roman
    /FreestyleScrD
    /Freestylescript
    /FreestyleScript
    /FrizQuadrataITCbyBT-Bold
    /FrizQuadrataITCbyBT-Roman
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura
    /FuturaBlackBT-Regular
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldCondensedItalic
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Heavy
    /FuturaBT-HeavyItalic
    /FuturaBT-Light
    /FuturaBT-LightCondensed
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /Futura-CondensedLight
    /Futura-CondensedLightOblique
    /Futura-ExtraBold
    /Futura-ExtraBoldOblique
    /Futura-Heavy
    /Futura-HeavyOblique
    /Futura-Light
    /Futura-LightOblique
    /Futura-Oblique
    /Futura-Thin
    /Galliard-Black
    /Galliard-BlackItalic
    /Galliard-Bold
    /Galliard-BoldItalic
    /Galliard-Italic
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Galliard-Roman
    /Galliard-Ultra
    /Galliard-UltraItalic
    /Garamond-Antiqua
    /GaramondBE-Bold
    /GaramondBE-BoldExpert
    /GaramondBE-BoldOsF
    /GaramondBE-CnExpert
    /GaramondBE-Condensed
    /GaramondBE-CondensedSC
    /GaramondBE-Italic
    /GaramondBE-ItalicExpert
    /GaramondBE-ItalicOsF
    /GaramondBE-Medium
    /GaramondBE-MediumCn
    /GaramondBE-MediumCnExpert
    /GaramondBE-MediumCnOsF
    /GaramondBE-MediumExpert
    /GaramondBE-MediumItalic
    /GaramondBE-MediumItalicExpert
    /GaramondBE-MediumItalicOsF
    /GaramondBE-MediumSC
    /GaramondBE-Regular
    /GaramondBE-RegularExpert
    /GaramondBE-RegularSC
    /GaramondBE-SwashItalic
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-Book
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-BookItalic
    /Garamond-Halbfett
    /Garamond-HandtooledBold
    /Garamond-HandtooledBoldItalic
    /GaramondITCbyBT-Bold
    /GaramondITCbyBT-BoldCondensed
    /GaramondITCbyBT-BoldCondItalic
    /GaramondITCbyBT-BoldItalic
    /GaramondITCbyBT-BoldNarrow
    /GaramondITCbyBT-BoldNarrowItal
    /GaramondITCbyBT-Book
    /GaramondITCbyBT-BookCondensed
    /GaramondITCbyBT-BookCondItalic
    /GaramondITCbyBT-BookItalic
    /GaramondITCbyBT-BookNarrow
    /GaramondITCbyBT-BookNarrowItal
    /GaramondITCbyBT-Light
    /GaramondITCbyBT-LightCondensed
    /GaramondITCbyBT-LightCondItalic
    /GaramondITCbyBT-LightItalic
    /GaramondITCbyBT-LightNarrow
    /GaramondITCbyBT-LightNarrowItal
    /GaramondITCbyBT-Ultra
    /GaramondITCbyBT-UltraCondensed
    /GaramondITCbyBT-UltraCondItalic
    /GaramondITCbyBT-UltraItalic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garamond-Light
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Garamond-LightItalic
    /GaramondNo4CyrTCY-Ligh
    /GaramondNo4CyrTCY-LighItal
    /GaramondThree
    /GaramondThree-Bold
    /GaramondThree-BoldItalic
    /GaramondThree-BoldItalicOsF
    /GaramondThree-BoldSC
    /GaramondThree-Italic
    /GaramondThree-ItalicOsF
    /GaramondThree-SC
    /GaramondThreeSMSIISpl-Italic
    /GaramondThreeSMSitalicSpl-Italic
    /GaramondThreeSMSspl
    /GaramondThreespl
    /GaramondThreeSpl-Bold
    /GaramondThreeSpl-Italic
    /Garamond-Ultra
    /Garamond-UltraCondensed
    /Garamond-UltraCondensedItalic
    /Garamond-UltraItalic
    /GarthGraphic
    /GarthGraphic-Black
    /GarthGraphic-Bold
    /GarthGraphic-BoldCondensed
    /GarthGraphic-BoldItalic
    /GarthGraphic-Condensed
    /GarthGraphic-ExtraBold
    /GarthGraphic-Italic
    /Geometric231BT-HeavyC
    /GeometricSlab712BT-BoldA
    /GeometricSlab712BT-ExtraBoldA
    /GeometricSlab712BT-LightA
    /GeometricSlab712BT-LightItalicA
    /GeometricSlab712BT-MediumA
    /GeometricSlab712BT-MediumItalA
    /Giddyup
    /Giddyup-Thangs
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldExtraCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-ExtraBold
    /GillSans-ExtraBoldDisplay
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSans-LightShadowed
    /GillSans-Shadowed
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /Gill-Special
    /Giovanni-Bold
    /Giovanni-BoldItalic
    /Giovanni-Book
    /Giovanni-BookItalic
    /Glypha
    /Glypha-Bold
    /Glypha-BoldOblique
    /Glypha-Oblique
    /Gothic-Thirteen
    /Goudy
    /Goudy-Bold
    /Goudy-BoldItalic
    /GoudyCatalogueBT-Regular
    /Goudy-ExtraBold
    /GoudyHandtooledBT-Regular
    /GoudyHeavyfaceBT-Regular
    /GoudyHeavyfaceBT-RegularCond
    /Goudy-Italic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-ExtraBold
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudySans-Black
    /GoudySans-BlackItalic
    /GoudySans-Bold
    /GoudySans-BoldItalic
    /GoudySans-Book
    /GoudySans-BookItalic
    /GoudySansITCbyBT-Black
    /GoudySansITCbyBT-BlackItalic
    /GoudySansITCbyBT-Bold
    /GoudySansITCbyBT-BoldItalic
    /GoudySansITCbyBT-Light
    /GoudySansITCbyBT-LightItalic
    /GoudySansITCbyBT-Medium
    /GoudySansITCbyBT-MediumItalic
    /GoudySans-Medium
    /GoudySans-MediumItalic
    /Granjon
    /Granjon-Bold
    /Granjon-BoldOsF
    /Granjon-Italic
    /Granjon-ItalicOsF
    /Granjon-SC
    /GreymantleMVB-Ornaments
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Black-SemiBold
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Compressed
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-Light-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Condensed-Thin
    /Helvetica-ExtraCompressed
    /Helvetica-Fraction
    /Helvetica-FractionBold
    /HelveticaInserat-Roman
    /HelveticaInserat-Roman-SemiBold
    /Helvetica-Light
    /Helvetica-LightOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /HelveticaNeue-Black
    /HelveticaNeue-BlackCond
    /HelveticaNeue-BlackCondObl
    /HelveticaNeue-BlackExt
    /HelveticaNeue-BlackExtObl
    /HelveticaNeue-BlackItalic
    /HelveticaNeue-Bold
    /HelveticaNeue-BoldCond
    /HelveticaNeue-BoldCondObl
    /HelveticaNeue-BoldExt
    /HelveticaNeue-BoldExtObl
    /HelveticaNeue-BoldItalic
    /HelveticaNeue-Condensed
    /HelveticaNeue-CondensedObl
    /HelveticaNeue-ExtBlackCond
    /HelveticaNeue-ExtBlackCondObl
    /HelveticaNeue-Extended
    /HelveticaNeue-ExtendedObl
    /HelveticaNeue-Heavy
    /HelveticaNeue-HeavyCond
    /HelveticaNeue-HeavyCondObl
    /HelveticaNeue-HeavyExt
    /HelveticaNeue-HeavyExtObl
    /HelveticaNeue-HeavyItalic
    /HelveticaNeue-Italic
    /HelveticaNeue-Light
    /HelveticaNeue-LightCond
    /HelveticaNeue-LightCondObl
    /HelveticaNeue-LightExt
    /HelveticaNeue-LightExtObl
    /HelveticaNeue-LightItalic
    /HelveticaNeueLTStd-Md
    /HelveticaNeueLTStd-MdIt
    /HelveticaNeue-Medium
    /HelveticaNeue-MediumCond
    /HelveticaNeue-MediumCondObl
    /HelveticaNeue-MediumExt
    /HelveticaNeue-MediumExtObl
    /HelveticaNeue-MediumItalic
    /HelveticaNeue-Roman
    /HelveticaNeue-Thin
    /HelveticaNeue-ThinCond
    /HelveticaNeue-ThinCondObl
    /HelveticaNeue-ThinItalic
    /HelveticaNeue-UltraLigCond
    /HelveticaNeue-UltraLigCondObl
    /HelveticaNeue-UltraLigExt
    /HelveticaNeue-UltraLigExtObl
    /HelveticaNeue-UltraLight
    /HelveticaNeue-UltraLightItal
    /Helvetica-Oblique
    /Helvetica-UltraCompressed
    /HelvExtCompressed
    /HelvLight
    /HelvUltCompressed
    /Humanist521BT-Bold
    /Humanist521BT-BoldCondensed
    /Humanist521BT-BoldItalic
    /Humanist521BT-ExtraBold
    /Humanist521BT-Italic
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-Roman
    /Humanist521BT-RomanCondensed
    /Humanist521BT-UltraBold
    /Humanist521BT-XtraBoldCondensed
    /Humanist531BT-BlackA
    /Humanist531BT-BoldA
    /Humanist531BT-RomanA
    /Humanist531BT-UltraBlackA
    /Humanist777BT-BlackB
    /Humanist777BT-BlackCondensedB
    /Humanist777BT-BlackItalicB
    /Humanist777BT-BoldB
    /Humanist777BT-BoldCondensedB
    /Humanist777BT-BoldItalicB
    /Humanist777BT-ExtraBlackB
    /Humanist777BT-ExtraBlackCondB
    /Humanist777BT-ItalicB
    /Humanist777BT-LightB
    /Humanist777BT-LightCondensedB
    /Humanist777BT-LightItalicB
    /Humanist777BT-RomanB
    /Humanist777BT-RomanCondensedB
    /Humanist970BT-BoldC
    /Humanist970BT-RomanC
    /HumanistSlabserif712BT-Black
    /HumanistSlabserif712BT-Bold
    /HumanistSlabserif712BT-Italic
    /HumanistSlabserif712BT-Roman
    /ICMEX10
    /ICMMI8
    /ICMSY8
    /ICMTT8
    /Iglesia-Light
    /ILASY8
    /ILCMSS8
    /ILCMSSB8
    /ILCMSSI8
    /Imago-Book
    /Imago-BookItalic
    /Imago-ExtraBold
    /Imago-ExtraBoldItalic
    /Imago-Light
    /Imago-LightItalic
    /Imago-Medium
    /Imago-MediumItalic
    /Industria-Inline
    /Industria-InlineA
    /Industria-Solid
    /Industria-SolidA
    /Insignia
    /Insignia-A
    /IPAExtras
    /IPAHighLow
    /IPAKiel
    /IPAKielSeven
    /IPAsans
    /ITCGaramondMM
    /ITCGaramondMM-It
    /JAKEOpti-Regular
    /JansonText-Bold
    /JansonText-BoldItalic
    /JansonText-Italic
    /JansonText-Roman
    /JansonText-RomanSC
    /JoannaMT
    /JoannaMT-Bold
    /JoannaMT-BoldItalic
    /JoannaMT-Italic
    /Juniper
    /KabelITCbyBT-Book
    /KabelITCbyBT-Demi
    /KabelITCbyBT-Medium
    /KabelITCbyBT-Ultra
    /Kaufmann
    /Kaufmann-Bold
    /KeplMM-Or2
    /KisBT-Italic
    /KisBT-Roman
    /KlangMT
    /Kuenstler480BT-Black
    /Kuenstler480BT-Bold
    /Kuenstler480BT-BoldItalic
    /Kuenstler480BT-Italic
    /Kuenstler480BT-Roman
    /KunstlerschreibschD-Bold
    /KunstlerschreibschD-Medi
    /Lapidary333BT-Black
    /Lapidary333BT-Bold
    /Lapidary333BT-BoldItalic
    /Lapidary333BT-Italic
    /Lapidary333BT-Roman
    /LASY10
    /LASY5
    /LASY6
    /LASY7
    /LASY8
    /LASY9
    /LASYB10
    /LatinMT-Condensed
    /LCIRCLE10
    /LCIRCLEW10
    /LCMSS8
    /LCMSSB8
    /LCMSSI8
    /LDecorationPi-One
    /LDecorationPi-Two
    /Leawood-Black
    /Leawood-BlackItalic
    /Leawood-Bold
    /Leawood-BoldItalic
    /Leawood-Book
    /Leawood-BookItalic
    /Leawood-Medium
    /Leawood-MediumItalic
    /LegacySans-Bold
    /LegacySans-BoldItalic
    /LegacySans-Book
    /LegacySans-BookItalic
    /LegacySans-Medium
    /LegacySans-MediumItalic
    /LegacySans-Ultra
    /LegacySerif-Bold
    /LegacySerif-BoldItalic
    /LegacySerif-Book
    /LegacySerif-BookItalic
    /LegacySerif-Medium
    /LegacySerif-MediumItalic
    /LegacySerif-Ultra
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldSlanted
    /LetterGothic-Slanted
    /Life-Bold
    /Life-Italic
    /Life-Roman
    /LINE10
    /LINEW10
    /Linotext
    /Lithos-Black
    /LithosBold
    /Lithos-Bold
    /Lithos-Regular
    /LOGO10
    /LOGO8
    /LOGO9
    /LOGOBF10
    /LOGOSL10
    /LOMD-Normal
    /LubalinGraph-Book
    /LubalinGraph-BookOblique
    /LubalinGraph-Demi
    /LubalinGraph-DemiOblique
    /LucidaHandwritingItalic
    /LucidaMath-Symbol
    /LucidaSansTypewriter
    /LucidaSansTypewriter-Bd
    /LucidaSansTypewriter-BdObl
    /LucidaSansTypewriter-Obl
    /LucidaTypewriter
    /LucidaTypewriter-Bold
    /LucidaTypewriter-BoldObl
    /LucidaTypewriter-Obl
    /LydianBT-Bold
    /LydianBT-BoldItalic
    /LydianBT-Italic
    /LydianBT-Roman
    /LydianCursiveBT-Regular
    /Machine
    /Machine-Bold
    /Marigold
    /MathematicalPi-Five
    /MathematicalPi-Four
    /MathematicalPi-One
    /MathematicalPi-Six
    /MathematicalPi-Three
    /MathematicalPi-Two
    /MatrixScriptBold
    /MatrixScriptBoldLin
    /MatrixScriptBook
    /MatrixScriptBookLin
    /MatrixScriptRegular
    /MatrixScriptRegularLin
    /Melior
    /Melior-Bold
    /Melior-BoldItalic
    /Melior-Italic
    /MercuriusCT-Black
    /MercuriusCT-BlackItalic
    /MercuriusCT-Light
    /MercuriusCT-LightItalic
    /MercuriusCT-Medium
    /MercuriusCT-MediumItalic
    /MercuriusMT-BoldScript
    /Meridien-Bold
    /Meridien-BoldItalic
    /Meridien-Italic
    /Meridien-Medium
    /Meridien-MediumItalic
    /Meridien-Roman
    /Minion-Black
    /Minion-Bold
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-BoldItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-DisplayItalic
    /Minion-DisplayRegular
    /MinionExp-Italic
    /MinionExp-Semibold
    /MinionExp-SemiboldItalic
    /Minion-Italic
    /Minion-Ornaments
    /Minion-Regular
    /Minion-Semibold
    /Minion-SemiboldItalic
    /MonaLisa-Recut
    /MrsEavesAllPetiteCaps
    /MrsEavesAllSmallCaps
    /MrsEavesBold
    /MrsEavesFractions
    /MrsEavesItalic
    /MrsEavesPetiteCaps
    /MrsEavesRoman
    /MrsEavesRomanLining
    /MrsEavesSmallCaps
    /MSAM10
    /MSAM10A
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM10A
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MTEX
    /MTEXB
    /MTEXH
    /MTGU
    /MTGUB
    /MTMI
    /MTMIB
    /MTMIH
    /MTMS
    /MTMSB
    /MTMUB
    /MTMUH
    /MTSY
    /MTSYB
    /MTSYH
    /MTSYN
    /MusicalSymbols-Normal
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-CnBold
    /Myriad-CnBoldItalic
    /Myriad-CnItalic
    /Myriad-CnSemibold
    /Myriad-CnSemiboldItalic
    /Myriad-Condensed
    /Myriad-Italic
    /MyriadMM
    /MyriadMM-It
    /Myriad-Roman
    /Myriad-Sketch
    /Myriad-Tilt
    /NeuzeitS-Book
    /NeuzeitS-BookHeavy
    /NewBaskerville-Bold
    /NewBaskerville-BoldItalic
    /NewBaskerville-Italic
    /NewBaskervilleITCbyBT-Bold
    /NewBaskervilleITCbyBT-BoldItal
    /NewBaskervilleITCbyBT-Italic
    /NewBaskervilleITCbyBT-Roman
    /NewBaskerville-Roman
    /NewCaledonia
    /NewCaledonia-Black
    /NewCaledonia-BlackItalic
    /NewCaledonia-Bold
    /NewCaledonia-BoldItalic
    /NewCaledonia-BoldItalicOsF
    /NewCaledonia-BoldSC
    /NewCaledonia-Italic
    /NewCaledonia-ItalicOsF
    /NewCaledonia-SC
    /NewCaledonia-SemiBold
    /NewCaledonia-SemiBoldItalic
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothic-BoldOblique
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldCondensed
    /NewsGothicBT-BoldCondItalic
    /NewsGothicBT-BoldExtraCondensed
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Demi
    /NewsGothicBT-DemiItalic
    /NewsGothicBT-ExtraCondensed
    /NewsGothicBT-Italic
    /NewsGothicBT-ItalicCondensed
    /NewsGothicBT-Light
    /NewsGothicBT-LightItalic
    /NewsGothicBT-Roman
    /NewsGothicBT-RomanCondensed
    /NewsGothic-Oblique
    /New-Symbol
    /NovareseITCbyBT-Bold
    /NovareseITCbyBT-BoldItalic
    /NovareseITCbyBT-Book
    /NovareseITCbyBT-BookItalic
    /Nueva-BoldExtended
    /Nueva-Roman
    /NuptialScript
    /OceanSansMM
    /OceanSansMM-It
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OnyxMT
    /Optima
    /Optima-Bold
    /Optima-BoldItalic
    /Optima-BoldOblique
    /Optima-ExtraBlack
    /Optima-ExtraBlackItalic
    /Optima-Italic
    /Optima-Oblique
    /OSPIRE-Plain
    /OttaIA
    /Otta-wa
    /Ottawa-BoldA
    /OttawaPSMT
    /Oxford
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /Palatino-Roman
    /Parisian
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PhotinaMT
    /PhotinaMT-Bold
    /PhotinaMT-BoldItalic
    /PhotinaMT-Italic
    /PhotinaMT-SemiBold
    /PhotinaMT-SemiBoldItalic
    /PhotinaMT-UltraBold
    /PhotinaMT-UltraBoldItalic
    /Plantin
    /Plantin-Bold
    /Plantin-BoldItalic
    /Plantin-Italic
    /Plantin-Light
    /Plantin-LightItalic
    /Plantin-Semibold
    /Plantin-SemiboldItalic
    /Poetica-ChanceryI
    /Poetica-SuppLowercaseEndI
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /ProseAntique-Bold
    /ProseAntique-Normal
    /QuaySansEF-Black
    /QuaySansEF-BlackItalic
    /QuaySansEF-Book
    /QuaySansEF-BookItalic
    /QuaySansEF-Medium
    /QuaySansEF-MediumItalic
    /Quorum-Black
    /Quorum-Bold
    /Quorum-Book
    /Quorum-Light
    /Quorum-Medium
    /Raleigh
    /Raleigh-Bold
    /Raleigh-DemiBold
    /Raleigh-Medium
    /Revival565BT-Bold
    /Revival565BT-BoldItalic
    /Revival565BT-Italic
    /Revival565BT-Roman
    /Ribbon131BT-Bold
    /Ribbon131BT-Regular
    /RMTMI
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /RotisSansSerif
    /RotisSansSerif-Bold
    /RotisSansSerif-ExtraBold
    /RotisSansSerif-Italic
    /RotisSansSerif-Light
    /RotisSansSerif-LightItalic
    /RotisSemiSans
    /RotisSemiSans-Bold
    /RotisSemiSans-ExtraBold
    /RotisSemiSans-Italic
    /RotisSemiSans-Light
    /RotisSemiSans-LightItalic
    /RotisSemiSerif
    /RotisSemiSerif-Bold
    /RotisSerif
    /RotisSerif-Bold
    /RotisSerif-Italic
    /RunicMT-Condensed
    /Sabon-Bold
    /Sabon-BoldItalic
    /Sabon-Italic
    /Sabon-Roman
    /SackersGothicLight
    /SackersGothicLightAlt
    /SackersItalianScript
    /SackersItalianScriptAlt
    /Sam
    /Sanvito-Light
    /SanvitoMM
    /Sanvito-Roman
    /Semitica
    /Semitica-Italic
    /SIVAMATH
    /Siva-Special
    /SMS-SPELA
    /Souvenir-Demi
    /Souvenir-DemiItalic
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Souvenir-Light
    /Souvenir-LightItalic
    /SpecialAA
    /Special-Gali
    /Sp-Sym
    /StempelGaramond-Bold
    /StempelGaramond-BoldItalic
    /StempelGaramond-Italic
    /StempelGaramond-Roman
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-PhoneticAlternate
    /StoneSans-PhoneticIPA
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /StoneSerif
    /StoneSerif-Italic
    /StoneSerif-PhoneticAlternate
    /StoneSerif-PhoneticIPA
    /StoneSerif-Semibold
    /StoneSerif-SemiboldItalic
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-BlackCondensedItalic
    /Swiss721BT-BlackExtended
    /Swiss721BT-BlackItalic
    /Swiss721BT-BlackOutline
    /Swiss721BT-BlackRounded
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldCondensedOutline
    /Swiss721BT-BoldExtended
    /Swiss721BT-BoldItalic
    /Swiss721BT-BoldOutline
    /Swiss721BT-BoldRounded
    /Swiss721BT-Heavy
    /Swiss721BT-HeavyItalic
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightCondensed
    /Swiss721BT-LightCondensedItalic
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Medium
    /Swiss721BT-MediumItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Swiss721BT-RomanExtended
    /Swiss721BT-Thin
    /Swiss721BT-ThinItalic
    /Swiss921BT-RegularA
    /Symbol
    /Syntax-Black
    /Syntax-Bold
    /Syntax-Italic
    /Syntax-Roman
    /Syntax-UltraBlack
    /Tekton
    /Times-Bold
    /Times-BoldA
    /Times-BoldItalic
    /Times-BoldOblique
    /Times-Italic
    /Times-NewRoman
    /Times-NewRomanBold
    /Times-Oblique
    /Times-PhoneticAlternate
    /Times-PhoneticIPA
    /Times-Roman
    /Times-RomanSmallCaps
    /Times-Sc
    /Times-SCB
    /Times-special
    /TimesTenGreekP-Upright
    /TradeGothic
    /TradeGothic-Bold
    /TradeGothic-BoldCondTwenty
    /TradeGothic-BoldCondTwentyObl
    /TradeGothic-BoldOblique
    /TradeGothic-BoldTwo
    /TradeGothic-BoldTwoOblique
    /TradeGothic-CondEighteen
    /TradeGothic-CondEighteenObl
    /TradeGothicLH-BoldExtended
    /TradeGothicLH-Extended
    /TradeGothic-Light
    /TradeGothic-LightOblique
    /TradeGothic-Oblique
    /Trajan-Bold
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Trajan-Regular
    /Transitional521BT-BoldA
    /Transitional521BT-CursiveA
    /Transitional521BT-RomanA
    /Transitional551BT-MediumB
    /Transitional551BT-MediumItalicB
    /Univers
    /Universal-GreekwithMathPi
    /Universal-NewswithCommPi
    /Univers-BlackExt
    /Univers-BlackExtObl
    /Univers-Bold
    /Univers-BoldExt
    /Univers-BoldExtObl
    /Univers-BoldOblique
    /Univers-Condensed
    /Univers-CondensedBold
    /Univers-CondensedBoldOblique
    /Univers-CondensedOblique
    /Univers-Extended
    /Univers-ExtendedObl
    /Univers-ExtraBlackExt
    /Univers-ExtraBlackExtObl
    /Univers-Light
    /Univers-LightOblique
    /UniversLTStd-Black
    /UniversLTStd-BlackObl
    /Univers-Oblique
    /Utopia-Black
    /Utopia-BlackOsF
    /Utopia-Bold
    /Utopia-BoldItalic
    /Utopia-Italic
    /Utopia-Ornaments
    /Utopia-Regular
    /Utopia-Semibold
    /Utopia-SemiboldItalic
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Viva-BoldExtraExtended
    /Viva-Regular
    /Weidemann-Black
    /Weidemann-BlackItalic
    /Weidemann-Bold
    /Weidemann-BoldItalic
    /Weidemann-Book
    /Weidemann-BookItalic
    /Weidemann-Medium
    /Weidemann-MediumItalic
    /WindsorBT-Elongated
    /WindsorBT-Light
    /WindsorBT-LightCondensed
    /WindsorBT-Roman
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /ZapfCalligraphic801BT-Bold
    /ZapfCalligraphic801BT-BoldItal
    /ZapfCalligraphic801BT-Italic
    /ZapfCalligraphic801BT-Roman
    /ZapfChanceryITCbyBT-Bold
    /ZapfChanceryITCbyBT-Demi
    /ZapfChanceryITCbyBT-Medium
    /ZapfChanceryITCbyBT-MediumItal
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfDingbatsITCbyBT-Regular
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZapfHumanist601BT-Ultra
    /ZapfHumanist601BT-UltraItalic
    /ZurichBT-Black
    /ZurichBT-BlackExtended
    /ZurichBT-BlackItalic
    /ZurichBT-Bold
    /ZurichBT-BoldCondensed
    /ZurichBT-BoldCondensedItalic
    /ZurichBT-BoldExtended
    /ZurichBT-BoldExtraCondensed
    /ZurichBT-BoldItalic
    /ZurichBT-ExtraBlack
    /ZurichBT-ExtraCondensed
    /ZurichBT-Italic
    /ZurichBT-ItalicCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-LightCondensedItalic
    /ZurichBT-LightExtraCondensed
    /ZurichBT-LightItalic
    /ZurichBT-Roman
    /ZurichBT-RomanCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
  ]
  /NeverEmbed [ true
    /TimesNewRomanPS
    /TimesNewRomanPS-Bold
    /TimesNewRomanPS-BoldItalic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-Italic
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /NLD <>
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings for creating PDF files for submission to The Sheridan Press. These settings configured for Acrobat v6.0 08/06/03.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


